
Surveying the NIH Biomedical Informatics and Computational Biology 
(BICB) Portfolio through Supervised Machine Learning 

Peter Lyster1, Calvin Johnson2, William Lau2, Kelley Smith1 

1 – Division of Biomedical Technology, Bioinformatics, and Computational Biology, NIGMS 
2 – Division of Computational Bioscience, CIT ABSTRACT 

We describe an approach for classifying NIH research funding 
dealing with “Biomedical Informatics and Computational Biology” 
(BICB). In doing so, we describe a method to obtain an inventory, 
including dollar amounts, of grants and contracts. The approach we 
have adopted involves first developing a set of parsimonious 
categories that describe the types of BICB research projects that are 
funded by NIH: applications and modeling, informatics, image and 
signal analysis, high throughput tools, software and productivity, 
biostatistics, and high end computing. One of us (PML) then acted as 
a ‘rater’ who identified a gold‐standard set of projects out of the 
broad NIH portfolio of research grants and assessed to be a best fit to 
the BICB classes; this is called a ‘training set’. In the course of our 
research we developed a support‐vector machine based classifier, 
here referred to as the Portfolio Learning Tool (PLT), which was 
developed for retrieving a complete inventory of grants and contracts 
based on the training set. The PLT is a flexible and extensible 
framework for retrieving specific research inventories. In the present 
context it is used only to develop a BICB inventory, however the 
methodology has broad applicability. In the inventory of the BICB 
area, our findings show that NIGMS funds a significant portfolio of the 
'Applications and Modeling' category in Biomedical Informatics and 
Computational Biology (BICB), followed by the 'Informatics' and "High‐
Throughput' categories. NHGRI provides considerable funding for 
research in the ‘High‐Throughput’ and ‘Informatics’ BICB categories, 
as well as supporting a smaller portion of the ‘Applications and 
Modeling’ category. NIBIB provides substantial support in the BICB 
areas of 'Image and Signal Analysis' and 'Software and Productivity' 
categories. This knowledge allows for greater understanding of the 
primary focus and missions of IC portfolios. 
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Portfolio Learning Tool Results: Spectra of 
Biomedical Informatics and Computational 
Biology (BICB) across NIH (for Grants FY2013) 
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FINDINGS 
In  addition,  we  developed  a  training  set  to  identify  
all  databases  from  among  research,  contract,  and  
intramural  projects  at  NIH.   The  results  are  
presented  in  the  figures  on  the  left   and  show  that  
NIGMS,  NHGRI,  and  NCI  have  the  highest  
investment  in  databases  for  FY2013.   

The  increase  in  the  yearly  investment  in  databases  
from  2008‐2009  is  believed  to  be  due  to  the  ARRA  
investment,  and  is  something  that  we  plan  on  
looking  into  moving  forward. 

We  continue  to  work  on  validation  across  BICB  and  
database  retrievals,  as  it  is  a  living  process. 




